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(54) Process cartridge, process cartridge assembly method, and image forming apparatus 



(57) A toner accommodating container usable with 
a process cartridge detachably mountable to a main as- 
sembly of an image forming apparatus, wherein the 
process cartridge contains an electrophotographic pho- 
tosensitive member and process means actable on the 
electrophotographic photosensitive member, the con- 
tainer includes a toner accommodating portion for ac- 
commodating toner to be used for developing a latent 
image formed on the electrophotographic photosensi- 



tive member; a cover member provided to cover an 
opening of the toner accommodating portion; a grip por- 
tion provided on the cap member; a partition wall ex- 
tending in the toner accommodating portion along a 
short side thereof with a gap between the partition wall 
and the cover member, and wherein the partition wall 
and the cover member are contactable to each other 
when the toner accommodating container is handled 
with the grip, and the cover member is deformed. 
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Description 

FIELD OF THE INVENTION AND RELATED ART 

The present invention relates to a process car- 5 
tridge, a method for assembling a process cartridge, and 
an image forming apparatus. 

The image forming apparatus in this specification 
includes an electro-photographic copying machine, an 
electro- photographic printer (for example, an LED print- io 
er or a laser beam printer), an electro-photographic fac- 
simile, an electro-photographic word processor and the 
like. 

The process cartridge in this specification is a car- 
tridge which is removably installable in the main assem- is 
bly ot an image forming apparatus, and in which a charg- 
ing means, a developing means or a cleaning means, 
and an electro-photographic photosensitive member 
are integrally housed. It may integrally comprise an elec- 
tro-photographic photosensitive member, and at least 20 
the charging means., the developing means, or the 
cleaning means, or may integrally comprise an electro- 
photographic photosensitive member, and at least the 
developing means. The charging means, the develop- 
ing means, and the cleaning means are processing 2s 
means which act on the electro-photographic photosen- 
sitive member 

A process cartridge system in which the aforemen- 
tioned process cartridge is removably installed in the 
mam assembly of an image forming apparatus, has 30 
been employed in an image forming apparatus based 
on the electro- photographic image formation process. 
According to this process cartridge system, users them- 
selves can maintain the image forming apparatus; there 
is no need for service personnel. Therefore, this process 35 
cartridge system can remarkably improve the operation- 
al efficiency of the image forming apparatus. Conse- 
quently, the process cartridge system has been widely 
employed in the field of the image forming apparatus. 

The present invention is a result of the further de- 40 
velopment of the aforementioned process cartridge. 

SUMMARY OF THE INVENTION 

Accordingly, a primary object of the present inven- 45 
tion is to provide a process cartridge which can be as- 
sembled with improved efficiency, a method for assem- 
bling the process cartridge with improved efficiency, and 
an image forming apparatus compatible with such a 
process cartridge. so 

Another object of the present invention is to provide 
a process cartridge in which an electro-photographic 
photosensitive member and a developing means can be 
reliably disposed, a method for assembling such a proc- 
ess cartridge, and an image forming apparatus compat- 55 
ible with such a process cartridge. 

Another object of the present invention is to provide 
a process cartridge capable ol reliably keeping the elec- 



tro-photographic photosensitive member and the devel- 
oping means in contact with each other with a predeter- 
mined contact pressure, a method for assembling such 
a process cartridge, and an image forming apparatus 
compatible with such a process cartridge. 

According to an aspect of the present invention, 
there is provided a toner accommodating container us- 
able with a process cartridge detachably mountable to 
a main assembly of an image forming apparatus, where- 
in the process cartridge contains an electrophotograph- 
ic photosensitive member and process means actable 
on the electrophotographic photosensitive member, the 
container comprising: a toner accommodating portion 
for accommodating toner to be used for developing a 
latent image lormed on the electrophotographic photo- 
sensitive member; a cover member provided to cover 
an opening of the toner accommodating portion; a grip 
portion provided on the cap member; a partition wall ex- 
tending in the toner accommodating portion along a 
short side thereof with a gap between the partition wall 
and the cover member, and wherein the partition wall 
and the cover member are contactable to each other 
when the toner accommodating container is handled 
with the grip, and the cover member is deformed. 

According to another aspect of the present inven- 
tion, there is provided a process cartridge detachably 
mountable to a main assembly of an image forming ap- 
paratus, comprising: a. electrophotographic photosen- 
sitive member; b. process means actable of the electro- 
photographic photosensitive member; c. a toner accom- 
modating container, which comprises: a toner accom- 
modating portion for accommodating toner to be used 
for developing a latent image formed on the electropho- 
tographic photosensitive member; a cover member pro- 
vided to cover an opening of the toner accommodating 
portion; a grip portion provided on the cap member; a 
partition wall extending in the toner accommodating por- 
tion along a short side thereof with a gap between the 
partition wall and the cover member, and wherein the 
partition wall and the cover member are contactable to 
each other when the toner accommodating container is 
handled with the grip, and the cover member is de- 
formed. 

According to a further aspect of the present inven- 
tion, there is provided an electrophotographic image 
forming apparatus for forming an image on a recording 
material, wherein a process cartridge is detachably 
mountable to the image forming apparatus, comprising: 
a. mounting means for detachably mounting a process 
cartridge; the process cartridge including: a. electropho- 
tographic photosensitive member; b. process means 
actable of the electrophotographic photosensitive mem- 
ber; c, a toner accommodating container, which com- 
prises: a toner accommodating portion for accommodat- 
ing toner to be used for developing a latent image 
formed on the electrophotographic photosensitive 
member; a cover member provided to cover an opening 
of the toner accommodating portion; a grip portion pro- 
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vided on the cap member; a partition wall extending in 
the toner accommodating portion along a short side 
thereof with a gap between the partition wall and the 
cover member, and wherein the partition wall and the 
cover member are contactable to each other when the 5 
toner accommodating container is handled with the grip, 
and the cover member is deformed; the apparatus fur- 
ther comprising: b. feeding means for feeding the re- 
cording material. 

These and other objects, features and advantages to 
of the present invention will become more apparent up- 
on a consideration of the following description of the pre- 
ferred embodiments of the present invention, taken in 
conjunction with the accompanying drawings. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view depicting how a de- 
velopment frame and a cleaning frame are joined. 

Figure 2 is a sectional view depicting the internal 20 
structure of the joint between the development frame 
and the cleaning frame. 

Figure 3 is a partially cutaway plan view of the joint 
between the development frame and the cleaning 
frame. 

Figure 4 is a schematic section of an electro-photo- 
graphic image forming apparatus ; depicting the general 
structure thereof. 

Figure 5 is a cross-section of a process cartridge. 

Figure 6 is an external perspective view of the proc- 
ess cartridge. 

Figure 7 is an explanatory drawing depicting the 
structure of the right-hand guide for guiding the process 
cartridge during the insertion or removal thereof. 

Figure 8 is an explanatory drawing depicting the 
structure of the left-hand guide for guiding the process 
cartridge during the insertion or removal thereof. 

Figure 9 is a perspective view depicting how the 
process cartridge is installed into the image forming ap- 
paratus. 

Figure 1 0 is a sectional explanatory drawing depict- 
ing the state of the process cartridge having been par- 
tially inserted into the image forming apparatus. 

Figure 11 is a sectional drawing depicting the state 
of the process cartridge having been further inserted in- 
to the image forming apparatus. 

Figure 1 2 is a sectional view depicting the state of 
the process cartridge having been further inserted into 
the image forming apparatus. 

Figure 13 is a sectional view depicting the state of 
the process cartridge having been further inserted into 
the image forming apparatus. 

Figure 14 is a sectional view depicting the state of 
the process cartridge having been completely installed 
into the image forming apparatus. 

Figure 1 5 is a sectional drawing depicting the image 
forming apparatus, the lid of which is open, and in which 
the process cartridge has been completely installed. 



Figure 16 is an exploded perspective view of the 
cartridge frame. 

Figure 17 is a perspective view depicting how the 
toner seal is attached to the development frame. 

Figure 18 is an external perspective view of the 
process cartridge. 

Figure 1 9 is a perspective view of the process car- 
tridge, depicting how a linking member is attached 
thereto. 

Figure 20 is a perspective drawing depicting how 
the process cartridge is held by a hand. 

Figure 21 is a perspective view of a toner accom- 
modating container. 

Figure 22 is a perspective view thereof when the 
toner is filled. 

Figure 23 is a side sectional view of a process car- 
tridge. 

Figure 24 is a perspective view of a process car- 
tridge of Figure 23. 

Figure 25 is a perspective view of an inside of a ton- 
er accommodating container. 

Figure 26 is a side sectional view of a process car- 
tridge. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Hereinafter, the preferable embodiments ol the 
present invention will be described in detail with refer- 
ence to the drawings. 

First, referring to Figures 1 - 14, a process cartridge 
in accordance with the present invention, and an elec- 
tro-photographic image forming apparatus usable with 
such a process cartridge will be described in detail. As 
for the order in which descriptions are given, the general 
structures of the process cartridge and the image form- 
ing apparatus employing the process cartridge will be 
described at first, and then, cartridge installing means, 
the structure for opening or closing a drum shutter, the 
opening or closing movement of the drum shutter, and 
the structure of cartridge frames will follow. Thereafter, 
a method for joining the aforementioned two cartridge 
frames will be described. 

{General Structure} 

Referring to Figure 4, in the electro-photographic 
image forming apparatus A (laser beam printer) in ac- 
cordance with the present invention, a light beam which 
carries image data is projected from an optical system 
1 onto an electro-photographic photosensitive member 
in the form of a drum to form a latent image thereon, and 
this latent image is developed into a toner image. The 
electro-photographic photosensitive member is 
charged by a charge roller 8 before it is irradiated with 
the image data carrying light beam. In synchronism with 
the formation of the toner image, recording mediums 2 
disposed in a sheet feeder cassette 3a are separated 
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and fed into the electro-photographic image forming ap- 
paratus one by one by a pickup roller 3b and a pressing 
member 3c placed in contact with the pickup roller 3b to 
apply a predetermined pressure. The recording medium 
2 is further conveyed into the apparatus by a conveying 
means 3 comprising a conveyer roller pair 3d, a regis- 
tration roller pair 3e, and the like. As a voltage is applied 
to a transfer roller 4 as a transferring means, the toner 
image formed on the electro-photographic photosensi- 
tive member integrally disposed in a process cartridge 
B is transferred onto the recording medium 2. The re- 
cording medium 2 having received the toner image is 
delivered to a fixing means 5 by a conveyer belt 3f . The 
fixing means 5 comprises a driving roller 5a, and a fixing 
roller 5d. The fixing roller 5d contains a heater 5b and 
is rotatively supported by a supporting member 5c. 
While the recording medium 2 is passed through the fix- 
ing means 5, heat and pressure are applied to the re- 
cording medium 2, whereby the toner image having 
been transferred onto the recording medium is fixed to 
the recording medium 2. The recording medium 2 with 
the fixed toner image is conveyed through a reversing 
passage and discharged into a sheet catcher portion 6, 
by discharge roller pairs 3g and 3h. This image forming 
apparatus A also comprises a manual feeder tray 3i and 
a roller pair 3i so that the recording medium 2 can be 
manually fed. 

The process cartridge B in accordance with the 
present invention comprises an electro-photographic 
photosensitive member and a minimum of one process- 
ing means. The processing means includes a charging 
means for charging the electro-photographic photosen- 
sitive member, a developing means for developing the 
latent image formed on the electro-photographic photo- 
sensitive member, a cleaning means for cleaning the 
toner remaining the surface of the electro-photographic 
photosensitive member and the like. Referring to Figure 
5, in the process cartridge B, a photosensitive drum 7, 
which is a drum-shaped electro-photographic photosen- 
sitive member with a photosensitive layer, is rotated, 
and the surface of the rotating photosensitive drum 7 is 
uniformly charged by applying a voltage to the charge 
roller 8 which is the charging means. The surface of the 
photosensitive drum 7 is exposed to an optical image 
projected from the aforementioned optical system 1 
through an opening 9, whereby a latent image is formed 
on the photosensitive drum 7. The latent image is de- 
veloped by a developing means 10. As is evident from 
Figure 5, the charge roller 8 is in contact with the pho- 
tosensitive drum 7. 

In the developing means 10, the toner contained in 
a toner holding portion 10a is sent out by a first rotary 
toner feeding member 10b1 and a second rotary toner 
feeding member 10b2, onto a development roller 10d, 
which is a developing member containing a fixed mag- 
net 10c. As the development roller 10d is rotated, a layer 
of toner triboelectricalry charged by the development 
blade 10e is formed on the surface of the development 



roller 10d. The toner particles in the toner layer are 
transferred onto the photosensitive drum 7 in corre- 
spondence to the aforementioned latent image, where- 
by the latent image is developed into a toner image, that 
s is, a visible image. 

After the toner image is transferred onto the record- 
ing medium 2 by applying to the transfer roller 4 a volt- 
age with a polarity opposite to that of the toner image, 
the toner remaining on the photosensitive drum 7 is re- 
10 moved by a cleaning means 11 comprising a cleaning 
blade 11a for scraping off the residual toner, a reception 
sheet 11b for receiving the toner scraped from the pho- 
tosensitive drum 7, and a waste toner collector 11c for 
collecting the waste toner. As is evident from Figure 5, 
is the cleaning blade 11 a is in contact with the photosen- 
sitive drum 7. 

The components such as the photosensitive drum 
7 are integrally disposed within the frame of the process 
cartridge B, so that they can be removably installed with- 
20 in the apparatus main assembly 1 4. The cartridge frame 
is formed by joining a development frame 12 and a 
cleaning frame 1 3. The development frame 1 2 is formed 
by welding together a development frame 12a, a devel- 
opment frame bottom portion 1 2b, and a development 
25 frame lid 12c. 

{Cartridge Installating Means} 

The process cartridge B is installed in the apparatus 

30 main assembly 14 by opening the lid 1 5 as shown in the 
drawing. Referring to Figures 7 and 8, the cartridge in- 
stallating means comprises a pair of guide rails 16, 
which are exposed as the lid 15 is rotatively opened 
about an axis 15a (Figure 4). The guide rails 16 are giv- 

35 en an upward bowing curvature (in this embodiment, 
substantially arc-shaped), and symmetrically located in 
the respective lateral walls of the apparatus main as- 
sembly 4 across the cartridge accommodating space. 
Above the guide rail 1 6, a guide member 1 7 is attached. 

40 On the entrance side of the guide rail 16, a first slant 
surface 16a, and a second slant surface 16b are provid- 
ed. The second slant surface 16b has a steeper angle 
than the first slant surface 16a, and extends further 
downward from the bottom end of the first slanted sur- 

45 face 16a. 

On the other hand : the surfaces of the left and right 
longitudinal ends of the process cartridge B are provided 
with a guide portion, wherein the two guide portions 
symmetrically project in the longitudinal directbn from 

50 the correspondent end surfaces of the process cartridge 
B, and are guided by the guide rail 16. Referring to Fig- 
ure 6, the guide portion integrally comprises a boss por- 
tion 1 8 and a rib portion 1 6. The boss portion 1 8 and the 
rib portion 16 are integrally formed with the cleaning 

55 frame 1 3 to which the photosensitive drum 7 is attached. 
The boss portion 1 8 is in line with the imaginary exten- 
sion of the rotational axis of the photosensitive drum 7, 
and the rib portion ig extends backward, relative to the 
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inserting direction of the process cartridge B, from the 
boss portion 18, forming a upward bowing curvature (in 
this embodiment, substantially arc -shaped), which 
matches the configuration of the guide rail 16. 

Referring to Figures 10-15, when the process car- 
tridge B is installed into the apparatus main assembly 
with the above described structure, the lid 15 is first 
opened, and the process cartridge B is inserted into the 
apparatus main assembly so that the leading end ot the 
process cartridge B is caused to dive into the space be- 
low the optical means 1 . The guide rail 1 6 is arc-shaped, 
and the guide member 1 7 disposed above the guide rail 
16 is given a configuration matching that of the guide 
member 17. Further, the rib 19 also is given a configu- 
ration similar to that of the guide member 17. Conse- 
quently, as the process cartridge B is inserted deeper, 
its orientation becomes substantially horizontal. As the 
cartridge B is pushed further inward, a bumping member 
20 provided on the apparatus main assembly 1 4 comes 
in contact with a contact surface 21 provided on each 
longitudinal end of the leading end portion of the clean- 
ing frame 13, and then, the boss portion 18 of the proc- 
ess cartridge drops int a recess 1 6c iocated at the deep- 
est end of the guide rail 16. As a result, a drum gear 
(unillustrated) fixed to one of the longitudinal ends of the 
photosensitive drum 7 is caused to engage with the driv- 
ing gear 22 (Figure 8) provided on the apparatus main 
assembly 1 4 side, enabling the driving force to be trans- 
mitted to the process cartridge B. 

Next, referring to Figure 12, as the lid 15 is closed, 
a pressing member 24, which is axially supported on the 
lid 15, and is under the pressure from a torsional coil 
spring, makes contact with the arm portion 15 of the 
cleaning frame 13, pressing it with a predetermined 
pressure generated from the torsional coil spring being 
torqued by the closing movement of the lid 15. At the 
same time, the bumping member 20 provided on the ap- 
paratus main assembly 14 makes contact with the con- 
tact surface 21 of the process cartridge B, fixing the po- 
sition of the process cartridge B. 

Referring to Figure 1 5, in order to take out the proc- 
ess cartridge B, the users open the lid 15, whereby the 
pressure applied through the pressing member 24 is re- 
moved. In this state, the cartridge B is pulled upward so 
that the boss portion 18 comes out of the recess 16c. 
Thereafter, the process cartridge B can be removed by 
pulling it as if rotating it in the the counterclockwise di- 
rection of Figure 1 2, with the rib portion 1 9 following the 
guide rail 16. 

The bottom portion of the cartridge frame is provid- 
ed with an opening O, through which the photosensitive 
drum 7 comes in contact with the conveyed recording 
medium 2. When the cartridge is not in use, the opening 
is covered by closing a drum shutter member 28 to pro- 
tect the photosensitive drum 7. Referring to Figure 6, 
the drum shutter member 28 is rotatively supported by 
a shutter arm 27 and a link member 29. The shutter arm 
27 is rotatively mounted on an axis 26 projecting out- 



ward from the longitudinal lateral wall of the develop- 
ment frame 12, but the link member 29 is supported on 
the longitudinal lateral wall of the cartridge frame so that 
it can be rotated about the rotational center 29a. As the 

s process cartridge B is inserted along the guide rail 16 
as described above, a projecting portion 29b constituted 
of the bend portion of the link member 29 comes in con- 
tact with the first and second slant surfaces 1 6a and 1 6b 
of the guide rail 16, causing the shutter member 28 to 

io open (Figures 11 and 12). On the contrary, as the proc- 
ess cartridge B is taken out, the shutter member 28 is 
automatically closed by the pressure from the torsional 
coil spring 30 (Figure 6) fitted around the axis 26. 

When the process cartridge B is inserted into or re- 
is moved from the image forming apparatus A, the users 
pick up process cartridge B by the handhold portion 
I2c2 ot the development frame 12. The handhold por- 
tion 12c2 comprises the slanted upward facing surface 
of the cartridge lid 1 2c. Referring to Figure 6, this slanted 

20 portion, that is, the handhold portion 12c2, is provided 
with minute ridges and valleys formed by numerous ribs 
12c1 (extending in the direction perpendicular to the di- 
rection in which the process cartridge B is inserted into, 
or removed from, the apparatus main assembly). Refer- 

25 ring to Figure 5, the bottom portion of the cartridge frame 
is provided with an R portion which bulges downward, 
and this R portion is provided with several ribs 12a9 ex- 
tending in the same direction as the aforementioned ribs 
12a1, constituting the handhold portion 12a 10. In order 

30 to install the process cartridge B into the image forming 
apparatus A, or remove it therefrom, the users pick up 
the process cartridge B by grasping it by. the handhold 
portions 12c2 and 12a 10 (ribs 12c1 and ribs 12a9) as 
illustrated in Figure 20, and then insert it into the appa- 

35 ratus main assembly, with the boss portion 18 and the 
rib portion 1 9 of the cleaning frame 1 3 following the 
guide rail 16. 

When the process cartridge B is pushed into the ap- 
paratus main assembly excessively fast, the process 

40 cartridge B is liable to be subjected to a large shock, 
which mostly acts on the pin 41 joining the development 
frame 12 and the cleaning frame 13. However, the de- 
velopment frame 12 and the cleaning frame 13 are ro- 
tatable about the pin 41 ; therefore, the aforementioned 

45 shock is distributed throughout the entire cartridge 
frame; the shock does not concentrated on a specific 
portion. In other word, the shock does not concentrate 
on the welded joint between the toner holding frame por- 
tion 1 2a and the development frame bottom portion 12 b. 

50 Therefore, the strength with which the toner holding 
frame portion 12a and the development frame bottom 
portion 1 2b are welded has only to be enough to keep 
the both frame portions 12a and 12b joined. Conse- 
quently, when welding the toner holding frame portion 

55 12a and the development frame bottom portion 12b, it 
is unnecessary to specifically control the welding condi- 
tions, allowing the development frame 1 2 to be assem- 
bled without losing productivity. 
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Further, the means for positioning the development 
roller 10d, and a mounting seat for the development 
blade 10e, are provided on the toner holding frame por- 
tion 12a as described in the foregoing. Therefore, in 
spite of the fact that the toner holding frame portion 1 2a 
is provided with the arm portion 38, the development 
roller 10d and the development blade 10e can be pre- 
cisely positioned, so that their positional relationship 
with the photosensitive drum 7 mounted on the cleaning 
frame 13 can be maintained with sufficient precision. 

{Structure for Opening or Closing Drum Shutter} 

Referring to Figures 6, 18 and 19, the structure for 
opening or closing the aforementioned drum shutter will 
be described. 

(Structure for Opening or Closing) 

Referring to Figure 6, one end of the shutter arm 27 
is rotatively mounted on the axis 26 provided on the lon- 
gitudinal end surface of the toner holding frame portion 
12a, and to the other end, a ring portion 28a formed at 
one end of the shorter edge of the drum shutter member 
(protective cover) 28 is rotatively attached. The shutter 
member 28 is provided with a groove 28b, which runs 
adjacent to the longitudinal edge on the side opposite 
to the ring portion 28a, across the entire length of the 
edge. In this groove 28b, the shutter link member (sup- 
porting member) 29 formed by bending the metallic wire 
is rotatively anchored. 

Referring to Figures 6 and 18, the end portion 29a 
of the link member 29 is rotatively supported by a link 
supporting member 36 and a gear cover 31. Referring 
to Figure 19, the link supporting member 36 covers a 
toner filling opening 32 of the toner holding frame portion 
12a. During the assembly process of the process car- 
tridge B, toner is filled into the toner holding portion 10a 
through the toner filling opening 32, and the toner filling 
opening 32 is sealing with a cap 33. Thereafter, the link 
supporting member 36 is welded to the toner holding 
frame portion 12a, covering cap 33. 

The link supporting member (link mount) 36 is pro- 
vided with an axis hole 36a, which is located at a specific 
spot (after the welding of the link supporting member 36 
to the toner holding frame portion 12a, it is located di- 
rectly above the toner filling opening 32). The end por- 
tion 29a of the link member 29 is inserted into this axis 
hole 36a, whereby the link member 29 is rotatively sup- 
ported at the end portion 29a. 

Referring to Figure 1 8, on the other side of the proc- 
ess cartridge B, a gear train comprising a drum gear 21a 
fixed to the longitudinal end of the photosensitive drum 
7, and gears 21b - 21 g, are mounted on the longitudinal 
end surface of the toner holding frame portion 12a. This 
gear train transmits a driving force to the development 
roller 10d and the toner sending members 10b1 and 
10b2. The aforementioned gear cover 31 is attached to 



cover this gear train. The other end 29a of the link mem- 
ber 29 is inserted into an axis hole 31a provided in the 
gear cover 31 to rotatively support the link member 29 
at the other end 29a. 

5 When seen Irom the direction indicated by an arrow 
mark in Figure 6, the link member 29 forms an L-shape, 
and from its bend portion, a U-shaped projection 29b 
projects outward in the longitudinal direction of the proc- 
ess cartridge B. As this projection 29b is rotatively 

io moved, the link member 29 is rotatively moved, whereby 
the shutter member 28 is caused to expose or cover the 
opening O. 

The aforementioned axis 26 is provided with a tor- 
sional coil spring 30, one end of the spring 30 being an- 
1S chored to the shutter arm 27 and the other end being 
anchored to the cleaning f rame 1 3; therefore, the shutter 
member 28 remains under the constant pressure in the 
closing direction generated by the elasticity of the spring 
30. 

20 

(Opening and Closing Movement) 

Next, referring to Figures 10 - 15, the opening and 
closing movements of the drum shutter 28 will be de- 
25 scribed. First, referring to Figure 11 , as the process car- 
tridge B is inserted into the image forming apparatus A 
as described before, the projection 29b of the link mem- 
ber 29 comes in contact with the first slanted surface 
16a of the guide rail 16. At this moment of the contact, 
30 the angle 0 formed by the first slanted surface 16a and 
the link member 29 is an acute angle. As. a result, the 
link member 29 and the first slanted surface 16a do not 
prop against each other, allowing the shutter member 
28 to be smoothly opened, and also allowing the smooth 
35 insertion of the process cartridge B. 

Next, referring to Figure 12, as the process car- 
tridge B is further inserted, the shutter member 28 is 
gradually opened backward because the projection 29b 
remains in contact with the first slanted surface 16a. As 
40 the process cartridge B is inserted deeper, the projection 
29b moves onto the second slanted surface 16a of the 
guide rail 16, ending the process cartridge B insertion 
process, as shown in Figures 13 and 14. This second 
slanted surface 16b is given a steeper angle than the 
45 first slanted surface 16a, allowing the shutter member 
28 to remain open in the same open state even after the 
projection 29b of the link member 29 moves onto the 
second slanted surface 16b due to the further insertion 
of the process cartridge B; therefore, the shutter mem- 
so ber 28 does not open too far, nor does it fail to open 
sufficiently. 

As described above, the shutter member 28 opens 
or closes as the link member 29 is rotatively moved. But, 
because the link member 29 is supported by the link 
55 supporting member 36 which covers the toner filling 
opening 32, the rotational center ol the link member 29 
can be positioned right above the toner filling opening. 
Therefore, more latitude can be afforded for the posi- 
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tioning of the rotational center of the link member 29, 
which otherwise is more restricted since the shutter 
member 28 must follow a predetermined locus within the 
limited internal space of the image forming apparatus A; 
even when the size of the toner filling opening 32 must 5 
be designed to be large to increase the toner filling effi- 
ciency, more latitude can be afforded in determining the 
location of the mounting point for the link member 29. 

{Structure of Cartridge Frame} 10 

Next, the structure of the cartridge frame will be de- 
scribed. The cartridge frame is formed of polystyrol resin 
using injection molding. Referring to Figure 16, the car- 
tridge frame is formed by joining a first frame, which is 15 
the development frame 1 2, and a second frame, which 
is the cleaning frame 1 3 (drum frame). The development 
frame 12 is formed by welding the development frame 
bottom portion 12b (development roller supporting 
frame) to the toner holding frame portion 1 2a along their 20 
longitudinal edges, and then, welding the lid 12c to the 
top portion of the preceding two frame portions. 

The toner holding frame portion 1 2a is provided with 
the toner supply opening 12a1 and the toner filling open- 
ing 1 2a2. The toner supply opening 1 2a extends in the zs 
longitudinal direction, and the toner filling opening 1 2a2 
is located in one of the longitudinal end walls. Within the 
toner holding frame portion 1 2a, a number of supporting 
member 1 2a3 are provided. They stand upright, and are 
aligned in the longitudinal direction of the frame portion. 30 

When the developing means is assembled, the first 
toner sending member 10b1 is first assembled into the 
toner holding frame portion 12a, and then, the lid mem- 
ber 12 is welded. Next, the toner supply opening 12a1 
is sealed by welding a toner seal member (film) 31 to 35 
the seal attachment seat 12a5 formed around the toner 
supply opening 12a1 . Then, after toner is filled into the 
toner holding portion 1 0a of the toner holding frame por- 
tion 12a, the cap 32 is placed over the toner filling open- 
ing 1 2a2 to seal the toner holding portion 1 0a. Referring 40 
to Figure 1 7, the toner sealing member 31 having sealed 
the toner supply opening 12a1 is folded back at one of 
the longitudinal ends of the toner supply opening 12a1, 
and its free end is caused to be exposed through a slit 
1 2a8 of the toner holding frame portion 1 2a, so that the 45 
users can remove the toner sealing member 31 by pull- 
ing the exposed free end when the process cartridge B 
is initially put to use. 

Next, the development frame bottom portion 12b is 
welded to the toner holding frame portion 12a along the so 
longitudinal edges, and the second toner sending mem- 
ber 10b2 is attached to the development frame bottom 
portion 1 2b. Then, a seal 35 formed of foamed urethane, 
or the like is attached below a blade mounting seat 1 2a4, 
and the development blade 1 0e is screwed to the blade 55 
mounting seat 12a4. Next, bearings 33a and 33b, a seal 
34 formed of foamed urethane or the like, are attached, 
and the axis of the development roller 10d is placed in 



the bearings 33a and 33b. The toner holding frame por- 
tion 1 2a is provided with an arc-shaped portion 1 2a6, 
which is a positioning means for fixing the bearings 33a 
and 33b; the bearings 33a and 33b are fixed to the arc- 
shaped portion 12a6 of the toner holding frame portion 
12a. Therefore, the development roller 10d, the axis of 
which is supported by the bearings 33a and 33b, is at- 
tached to the toner holding frame portion 1 2a with a pref- 
erable degree of precision. 

The link support member 36 is attached at one of 
the longitudinal ends of the development frame 12, cov- 
ering the aforementioned cap 32. On the other side of 
the development frame 1 2, the gear train for transmitting 
the driving force to the photosensitive drum 7, the de- 
velopment roller 1 0d, and the like are mounted, and the 
gear cover 37 is attached to cover the gear train. The 
gear cover 37 is provided with a positioning axis 37a; 
the gear cover 37 is fixed to the toner holding frame por- 
tion 12a using engagement claws, screws, or the like 
after its position is fixed by inserting this positioning axis 
37a into the hole 33a 1 of the bearing 33a, and the hole 
12a7 of the toner holding frame portion 12a. 

One of the longitudinal ends of the toner holding 
frame portion 12a is provided with an arm portion 38 as 
a joint portion, which is integrally formed with the toner 
holding frame portion 12a. Also, the gear cover 37 at- 
tached to the other longitudinal end of the toner holding 
frame portion 12a is provided with the arm portion 38 as 
the joint portion (Figure 16). 

The development frame 1 2, into which various com- 
ponents constituting the aforementioned developing 
means have been assembled, and the cleaning frame 
1 3, into which the photosensitive drum 7, the charge roll- 
er 8, and various components constituting the cleaning 
means, have been assembled, are joined together at the 
arm portions 38, completing the process cartridge B. 

{Structurefor Joining Development Frame and Cleaning 
Frame) 

Next, referring to Figures 1 - 3, the structure for join- 
ing the development frame 12 and the cleaning frame 
13 will be described. Figure 1 is a perspective view of 
both frames 12 and 13, depicting how they are joined. 
Figure 2 depicts the internal structure of the joint, and 
Figure 3 is a partially cutaway schematic plan view of 
the joint. The structures of the left and right joints at 
which the frames 12 and 13 are rotatively connected to 
each other with the arm portions 38 are the same; there- 
fore, the structure on only one side will be described. 

Referring to Figures 2 and 3, in order to give some 
elastic flexibility to the angle formed between the devel- 
opment frame 1 2 and the cleaning frame 1 3, the process 
cartridge B is provided with a compression spring 40, 
which is attached to a compression spring anchoring 
member 39 which integrally comprises a spring attach- 
ment portion 39a and a cylindrical portion 39d. The cy- 
lindrical portion 39d has a larger diameter than the di- 
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ameter of the compression spring 40 attached to the 
spring attachment portion 39a. The head portion of the 
cylindrical portion is provided with a rib 39b, and the pe- 
ripheral surface of the cylindrical portion 39d is provided 
with two flanges 39c. 

The upward facing surface of the arm portion 38 of 
the development frame 12 is provided with a recess 38a 
(receiving portion). The location of the recess 38a is 
such that after the development frame 1 2 and the clean- 
ing frame 13 are rotatively joined as will be described 
later, the recess 38a is located right below the attach- 
ment hole 13a of the cleaning frame 13. Further, a 
through hole 38b through which a pin 41 is put is pro- 
vided at the tip portion of the arm portion 38. The pin 41 
will be described later. 

On the other hand, the cleaning frame 1 3 is provid- 
ed with an attachment hole 13a into which the afore- 
mentioned spring anchoring member 39 is pressed. Re- 
ferring to Figures 2 and 3, the attachment hole 13a is 
constituted of a cylindrical hole portion I3a1 slightly 
larger than the flange 39c or the cylindrical portion 39d 
of the spring anchoring member 39, and a cutaway por- 
tion 13a2. The external wall 13b of the cleaning frame 
13 is provided with a hole 13c through which the pin 41 
is put, and the internal wall 1 3d of the cleaning frame 1 3 
is provided with a hole 13e into which the pin 41 is 
pressed. The axial lines of the holes 1 3c and 1 3e coin- 
cide with each other, and are parallel to the axial lines 
of the holes 1 3c and 1 3e provided on the other side, 
relative to the longitudinal direction, of the cleaning 
frame 13. Further, a rib 13 f is provided on the interior 
surface of the cleaning frame 1 3, adjacent to the attach- 
ment hole 1 3a. 

Referring to Figures 2 and 3, when the development 
frame 12 and cleaning frame 13 are joined using the 
above structure, first, the arm portion 38 of the develop- 
ment frame 1 2 is inserted into the joining portion 1 3h of 
the cleaning frame 13. Next, the pin 41 is put through 
the hole 13c of the cleaning frame 13, and the through 
hole 38b of the arm portion 38, in this order, and then is 
pressed into the hole 1 3e. As a result, the development 
frame 12 and cleaning frame 13 are joined in such a 
manner that they are rotatable about the pin 41 . At this 
stage of the process cartridge B assembly, no pressure 
is present to press the photosensitive drum 7 and de- 
velopment roller 10d toward each other; therefore, as- 
sembly workers can easily examine the degree of the 
rotatability of both components. 

Next, referring to Figure 2, the spring anchoring 
member 39 to which the spring 40 has been attached is 
put through the attachment hole 13a; the cutaway por- 
tion 1 3a2 of the attachment hole 1 3a, and the flange 39c 
of the spring anchoring member 39, are aligned, with 
the tip of the spring 40 placed in contact with the bottom 
surface of the recess 38a, and the spring anchoring 
member 39 is pressed straight down in the compressing 
direction of the spring 40 until the upper surface of the 
flange 39c of the spring anchoring member 39 comes 



to be located below the rib 1 3f , and the cylindrical portion 
39d comes to be guided by the cylindrical hole portion 
I3a1 of the attachment hole 13a. In this state, the spring 
anchoring member 39 is rotated 90°, and is released. 

5 Consequently, the spring anchoring member 39 is 
pushed up, being guided by the cylindrical hole portion 
13a1, by the resiliency of the spring 40, and is stopped 
at a point at which the flange 39c strikes the bottom edge 
of the attachment hole 13a. 

10 As a result, the development roller 10d mounted in 
the development frame 12 is pressed toward the photo- 
sensitive drum 7 mounted in the cleaning frame 13, 
coming in contact with the ring members (unillustrated) 
as spacers mounted at the longitudinal ends of the de- 

is velopment roller 10d, and thereby coming to be accu- 
rately positioned relative to the photosensitive drum 7. 
At the same time, the drum gear fixed to the longitudinal 
end of the photosensitive drum 7 becomes engaged 
with a roller gear fixed to the longitudinal end ol the de- 

20 velopment roller 10d, enabling the driving force to be 
transmitted. 

{Process Cartridge) 

25 The aforementioned process cartridge B has the 
following structure. The process cartridge B removably 
installable in the main assembly of an image forming ap- 
paratus A comprises a drum frame 1 3 (cleaning frame), 
a development frame 12, a toner frame 12a. The drum 

30 frame 1 3 houses a electro-photographic photosensitive 
drum 7, a cr8 for charging the electro-photographic pho- 
tosensitive drum 7, a cleaning blade 11a for removing 
the toner remaining on the electro-photographic photo- 
sensitive drum 7, wherein the cr8 is in contact with the 

35 electro-photographic photosensitive drum 7, and the 
cb11a is in contact with the electro-photographic photo- 
sensitive drum 7. The development frame 12 houses a 
development roller 10d for developing the latent image 
formed on the electro-photographic photosensitive 

40 drum 7, and the toner frame 12a comprises a toner hold- 
ing portion 10 for holding the toner used for the afore- 
mentioned devebpment. The tf!2a is joined with the de- 
velopment frame 12 along their longitudinal edges, and 
also supports an arm portion 38. The arm portion 38 is 

45 disposed at each longitudinal end of the tf12a, and 
projects toward the drum frame 13 in the direction per- 
pendicular to the longitudinal direction thereof, enabling 
the development frame 12 and the df13 to be joined so 
as to be oscillatable relative to each other. Also, the 

so tf 1 2a comprises handhold portions 1 2a1 0 and 1 2c2 for 
holding the process cartridge B. They are located on the 
opposite side of the tf 12a relative to the dr1 3. The hand- 
hold portions 12a10 and 12c2 are partially constituted 
of the lid 1 2c of the toner holding portion 10a of the tf 1 2a; 

55 therefore, they become the part of the tf12a as the lid 
12c is attached to the tf12a. Further, the tf12a is provid- 
ed with a toner filling opening 12a2 through which the 
toner is filled, and a toner supply opening 1 2a1 for sup- 
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plying to the development roller 1 0d the toner held in the 
toner holding portion 10a, and a toner seal mount 12a5 
on which a toner seal 31 is attached, the toner filling 
opening 12a2 is located at one of the longitudinal ends 
of the tf12a, and the toner supply opening 1 2a1 and the 
toner seal mount 12a5 extend in the longitudinal direc- 
tion of the tf 1 2a. The toner seal 31 unsealably seals the 
toner supply opening 12a1. The tf12a and the develop- 
ment frame 12 are joined by a pin 41 placed through a 
hole 38b of the arm portion 38, and holes 13c and 13e 
of the df13, wherein the development frame 12 joined 
with the tf 1 2a, and the df1 3, are rotatable about the pin 
41. 

In other words, in this embodiment, after the first 
frame 12 and second frame 1 3 are rotatively joined, and 
the degree of the rotatability of the photosensitive drum 
7 and development roller I0d is confirmed, the photo- 
sensitive drum 7 and the development roller I0d are 
pressed toward each other by the spring 40 anchored 
by the spring anchoring member 39; therefore, the pos- 
sibility of the fluctuation of the pressure applied to the 
photosensitive drum 7 by the development roller 10d is 
eliminated. Further, the spring anchoring member 39 is 
attached so as to keep appropriately compressed the 
compression spring 40 attached to the spr 'ng anchoring 
member 39; theretoro tho compression spring 40 is not 
liable to buckle Further the spring anchoring member 
39 can be replaced without removing the spring cover. 
In other words, the spring anchoring member 39 can be 
replaced, the first and second frames l2and 13 remain- 
ing connected, enabling the spring anchoring member 
39 to be exchanged with a spring anchoring member 
with a spring having a proper pressure, substantially re- 
gardless of the cartridge assembling order. 

Consequently, the assembly efficiency for the proc- 
ess cartridge B is improved. In addition, when an image 
is formed using the process cartridge B described 
above, the pressure applied by the development roller 
10d does not fluctuate as described above; therefore, a 
high quality image can be produced. 

{Other Embodiment) 

Next, various components of the process cartridge 
B and the image forming apparatus in accordance with 
the present invention will be described. 

In the preceding embodiment, one of the arm por- 
tions 38 for connecting the development frame 12 and 
the cleaning frame 13 was disposed on the gear cover 
37, and this gear cover 37 was fixed to one of the lon- 
gitudinal ends of the development frame 12, but both 
arm portions 38 may be directly formed on the toner 
holding frame portion 12a. This arrangement can also 
effectively disperse the shock generated during the in- 
stallation of the process cartridge B. 

Further, in the preceding embodiment, the link sup- 
porting member 30 was welded to the cartridge frame, 
but the link supporting member 30 may be screwed to 



the cartridge frame, or may be glued to the cartridge 
frame with adhesive. 

{Internal Structure of Toner Holding Frame} 

5 

Next, referring to Figures 21 and 22, the internal 
structure of the toner holding frame portion 12a will be 
described. As will be become clear from the following 
description, partition members 12a3 are provided within 
to the toner holding frame portion 12a, wherein a gap is 
provided between the partition member 12a3 and the 
frame lid 12c. This arrangement is made so that even 
when the frame lid 1 2c is flexed as the users too firmly 
grasp the toner holding frame portion 12a (pcB), the 
is flexed portion of the frame lid 1 2c can be supported by 
the top surface of the partition member 12a3. 

A gap is also provided between the partition mem- 
ber I2a3 and the toner holding portion 10a. This ar- 
rangement is made so that the toner poured into the ton- 
er holding portion 10a through the toner filling opening 
12a2 can be delivered with preferable efficiency into 
each of the spaces partitioned by the partition members 
12a3 in spite of the presence of the partition members 
12a3. 

Referring to Figure 16, the slant surface on the top 
of the frame lid 12c is provided with several parallel ribs 
12c1, constituting a handhold portion 12c2. Further, re- 
ferring to Figure 21 , the bottom portion of the toner hold- 
ing frame portion 1 2a is provided with an R portion which 
bulges downward. The external surface of the R portion 
is also provided with several parallel ribs 12a5. consti- 
tuting a handhold portion 12a10. The users can easily 
hold the process cartridge B by grasping the handhold 
portions 12a10 and 12c2, so that the process cartridge 
B can be smoothly installed into, or removed from, the 
image forming apparatus A (Figure 9). 

At this time, the relationship between the partition 
member 12a3 provided within the toner holding portion 
10a, and the frame wall surface will be described. Re- 
ferring to Figure 5, a gap S1 is provided between the 
rear edge of the partition member 12a 3 and the internal 
surface of the rear wall of the toner holding frame portion 
12a ("rear" relative to the direction in which the toner 
within the toner holding portion 10a is supplied to the 
development roller 10d). Also, a minute gap S2 is pro- 
vided between the top end of the partition member 1 2a3 
and the internal surface of the frame lid 12c. 

The purpose of the partition member 1 2a3 is to min- 
imize the deformation of the toner holding frame portion 
12a and the frame lid 12c when excessive pressure is 
applied by the users who handle the process cartridge 
B by gripping the handhold portions 12c2and 12a10. In 
other words, even if the users too firmly grasp the proc- 
ess cartridge B, and consequently, the toner holding 
frame portion 1 2a and/or the frame lid 1 2c become de- 
formed, the top end of the partition member 12a3 and 
the internal surface of the frame lid T2c come in contact 
with each other, regulating the amount of the deforma- 
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tion. 

With the presence of the partition members 12a3 
within the toner holding portion 10a, unless the internal 
air of the toner holding portion 10a is properly released 
while the toner is filled, the toner cannot be filled with 
sufficiently high density. 

Thus, in this embodiment, the gap S1 is provided 
between the partition member I2a3 and the internal sur- 
face of the rear wall of the toner holding frame portion 
12a as described above. Consequently, when the toner 
is filled through the toner filling opening 1 2a2, the inter- 
nal air of the toner holding portion 1 0a is allowed to flow 
through the gap S1 and out of the toner holding portion 
10a as illustrated in Figure 22 (a black arrow mark indi- 
cates the toner flow, and a white arrow mark indicates 
the air flow). As a result, the toner can be smoothly filled 
into the toner holding portion 10a, with a sufficient den- 
sity. 

It should be noted here that in order to provide a 
proper balance between the air releasing efficiency and 
the effectiveness in regulating the frame deformation, 
the gap S1 is preferred to be 5 mm - 20 mm. 

Also as described before, in this embodiment, the 
gap S2 is provided between the top end of the partition 
member 1 2a3 and the frame lid 1 2c; therefore, the gen- 
eration of burr is prevented. More specifically, when the 
frame lid 1 2c is attached to the toner holding frame por- 
tion 1 2a without providing the gap S2, the top end of the 
partition member 12a3 and the internal surface of the 
frame lid 1 2c sometimes make contact due to manufac- 
turing error. If the toner holding frame portion 12a and 
the frame lid 12c are welded together by ultrasonic weld- 
ing when the partition member 12a3 and the frame lid 
12c are in contact with each other, the burr may be gen- 
erated between the top end of the partition member 
1 2a3 and the internal wall of the frame lid 1 2c, and when 
generated, the burr is liable to drop into the toner holding 
portion 1 0a, and mix with the toner, forming a toner nu- 
cleus, during the transportation of the process cartridge 
B, or in the like situation. But, according to the present 
invention, the generation of the burr can be prevented. 

On the other hand, when the gap S2 is too large, 
the internal pressure of the toner holding portion 10a is 
liable to increase. This is because when the handhold 
portion formed on the frame lid 12c welded to the toner 
holding frame portion 12a using ultrasonic welding is 
firmly gripped, the presence of an excessive gap is liable 
to allow both frame portions to deform. Thus, the size of 
the gap S2 is preferred to be set within a range of 0.0 - 
0.5 mm so that when the handhold portions are firmly 
gripped, the deformation of the toner holding frame por- 
tion 12a and the frame lid 12c can be minimized. In this 
embodiment, the gap S2 is set at 0.2 mm. 

As is evident from the above descriptions, not only 
does the provision of the gaps S1 and S2 between the 
partition member 12a3 and the internal surface of the 
frame allow the toner to be filled with high density, but 
also, prevents the burr from mixing into the toner, and 



minimizes the frame deformation. 

A process cartridge B is detachably mountable to a 
main assembly of an image forming apparatus, and 
comprises: a. an electrophotographic photosensitive 

s drum 7; b. a developing roller 1 0d for developing a latent 
image formed on the electrophotographic photosensi- 
tive drum 7, the developing roller supplying toner to the 
electrophotographic photosensitive drum 7 by rotation 
thereof; c. a charging roller 8 for charging the electro- 

io photographic photosensitive drum 7, the charging roller 
8 being contacted to the electrophotographic photosen- 
sitive drum 7; d. a cleaning blade lla for removing resid- 
ual toner from the electrophotographic photosensitive 
drum 7; e. a toner accommodating container 12a, in- 

15 eluding: a toner accommodating portion 1 0a for accom- 
modating toner usable for developing a latent image 
formed on the electrophotographic photosensitive drum 
7, wherein the toner accommodating portion 1 0a is pro- 
vided with a toner supply opening 1 2a1 for supplying the 

20 toner to the electrophotographic photosensitive drum 7 
from the toner accommodating portion 10a; a partition 
wall 1 2a3 extending in the toner accommodating portion 
in a directbn along a short side of the toner accommo- 
dating portion to define a plurality of space therein, 

25 wherein the toner accommodating portion has a bottom 
surface slanted down toward the toner supply opening, 
and the partition is provided on the slanted surface; a 
toner filling opening 12a2, at a longitudinal end of the 
toner accommodating portion, for permitting toner to b 

30 filled into the toner accommodating portion; and a 
through-passage S1 extending from one longitudinal 
end to the other longitudinal end along a length of the 
toner accommodating portion so as to permit the toner 
to be supplied into the spaces, the through-passage be- 

35 ing formed between a wall surface of the toner accom- 
modating portion and the partition wall, wherein the 
through-passage S1 is provided between a rear wall 
surface opposed to the toner supply opening and the 
partition wall. 

40 Also, a process cartridge B is detachably mountable 
to a main assembly of an image forming apparatus, and 
comprises: a. an electrophotographic photosensitive 
drum 7; b. a developing roller 1 0d for developing a latent 
image formed on the electrophotographic photosensi- 

45 tive drum 7, the developing roller supplying toner to the 
electrophotographic photosensitive drum 7 by rotation 
thereof; c. a charging roller 8 for charging the electro- 
photographic photosensitive drum 7, the charging roller 
8 being contacted to the electrophotographic photosen- 

50 sitive drum 7; d. a cleaning blade 11a for removing re- 
sidual toner from the electrophotographic photosensi- 
tive drum 7; e. a toner accommodating-container 12a, 
including: a toner accommodating portion 10a for ac- 
commodating toner usable for developing a latent image 

55 formed on the electrophotographic photosensitive drum 
7, wherein the toner accommodating portion 10a is pro- 
vided with a toner supply opening 1 2a1 for supplying the 
toner to the electrophotographic photosensitive drum 7 



19 



EP 0 740 227 A1 



20 



from the toner accommodating portion 10a; a cover 
member 1 2c for covering an opening other than the ton- 
er supply opening 12a1 , wherein the cover member 12c 
covers the opening provided at an upper portion ol the 
toner accommodating portion 10a, which portion takes 5 
an upper position when the process cartridge is mount- 
ed on the main assembly of the image forming appara- 
tus; a handle portion 12c2 on the cover member 12c for 
facilitating handling of the toner accommodating con- 
tainer, wherein the handle 12c2 has a plurality of ribs w 
12c1. The outer surface of the toner accommodating 
container has a plurality of ribs 12a9. When the contain- 
er 12a is handled, the rib of the cover and the rib of the 
container 10a. 

In order to fill the toner into the portion 10a, there 75 
are provided a toner filling opening 1 2a2 at one longitu- 
dinal end of the accommodating portion, the partition 
wall I2a3 for partitioning the inside space of the portion 
1 0a. A gap S2 is formed between the cover member 1 2c 
and the partition wall 1 2a3. When the cover bends upon 20 
gripping the toner accommodating container, the parti- 
tion wall I2a3 and the cover 12c are contactable. The 
gap S2 between the partition wall 12a3 and the cover 
12c is not more than approx. 0.5 mm. The toner accom- 
modating portion 1 0a and the cover 1 2c are welded. 25 

Next, referring to Figures 23 - 26, another embodi- 
ment of the process cartridge will be described. Also in 
this embodiment, a gap X is provided between the bot- 
tom end 111 e1 of a partition member lllel, and the frame 
lid 111 Figure 23 is a cross section of the process car- 30 
tridge B; Figure 24, an external perspective view there- 
of; and Figure 25 is an internal perspective view of the 
toner holding frame portion 111. This process cartridge 
B is also removably installable in the main assembly of 
the image forming apparatus (laser beam printer) illus- 35 
trated in Figures 4 and 9. 

Referring to Figures 23 and 24, in this process car- 
tridge B, a photosensitive drum 107 with a photosensi- 
tive layer is rotated, and the surface of the rotating pho- 
tosensitive drum 107 is uniformly charged by applying *o 
a voltage to the charge roller 108 which is the charging 
means. The charged surface of the photosensitive drum 
107 is exposed to an optical image projected from an 
optical means 1 through an exposure opening 126, 
whereby a latent image is lormed on the photosensitive 45 
drum 107. The latent image is developed by a develop- 
ing means 109, that is, a developing apparatus. 

In the developing means 109, the toner contained 
in a toner holding portion 109b is sent out by a toner 
feeding member 109b onto a development roller 109c so 
containing a fixed magnet. As the development roller 
109c is rotated, a layer of toner triboelectrically charged 
by the development blade 1 09d is formed on the surface 
of the development roller 109c. The toner particles in 
the toner layer are transferred onto the photosensitive 55 
drum 107 in correspondence to the aforementioned la- 
tent image, whereby the latent image is developed into 
a toner image, that is, a visible image. 



After the toner image is transferred onto the record- 
ing medium 2 by applying a voltage with a polarity op- 
posite to that of the toner image, to the transfer roller 4 
provided in the main assembly of the image forming ap- 
paratus A, the toner remaining on the photosensitive 
drum 107 is removed by a cleaning means 110 compris- 
ing a cleaning blade 110a for scraping off the residual 
toner, and a waste toner collector 11 0b for collecting the 
waste toner. 

The components such as the photosensitive drum 
107 are integrally disposed within a housing in the form 
of a cartridge, that is, the process cartridge B, which is 
formed by joining the toner holding frame 111 and the 
development frame 112, and then joining the cleaning 
frame 113 with the combination of the preceding two. 
The thus formed process cartridge B is removably in- 
stalled into the cartridge accommodating means provid- 
ed within the main apparatus of the image forming ap- 
paratus A. 

The surface of both longitudinal ends of the process 
cartridge B are provided with a dowel 11 3a, a long guide 
112a, and a short guide 113b, which are guided by a 
guide portion provided on the main assembly of the im- 
age forming apparatus A. 

Referring to Figures 23 and 24, the process car- 
tridge B is provided with handhold portions 117 and ribs 
1 23 and 1 24 so that the process cartridge B can be eas- 
ily held. Further, the process cartridge B is provided with 
a drum shutter 118 (Figure 23), the opening or closing 
movement of which is linked to the movement of the 
process cartridge B in the inserting or removing direction 
relative to the image forming apparatus A, so that when 
the process cartridge B is out of the image forming ap- 
paratus A, the shutter 118 remains closed to protect the 
photosensitive drum 107. 

{Structure of Housing} 

The process cartridge B in accordance with the 
present invention comprises a housing formed by join- 
ing the toner holding frame portion 1 1 1 , the development 
frame 112, and the cleaning frame 113. Next, the struc- 
ture of this housing will be described. 

Referring to Figure 23, the toner holding frame por- 
tion 111 comprises the toner holding portion I09a : and 
the toner feeding member 1 09b is attached to the toner 
holding frame portion 111 . The development roller 109c 
and the development blade 1 09d are mounted within the 
development frame 1 1 2, and a stirring member 1 09e for 
circulating the toner within the development chamber is 
rotatively mounted adjacent to the development roller 
109c. The toner holding frame portion 111 and the de- 
velopment frame 112 are united by welding, forming a 
development unit as a second frame (Figure 24). The 
structure of the toner holding frame portion 111 will be 
described later in detail. 

The photosensitive drum 1 07, the charge roller 1 08, 
and the cleaning means 1 1 0 are mounted in the cleaning 
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frame 113, and thereafter, the drum shutter 118 which 
covers and protects the photosensitive drum 1 07 when 
the process cartridge B is out of the apparatus main as- 
sembly, is also attachedtothecleaning frame 113, form- 
ing a cleaning unit as a first frame (Figure 24). 

Lastly, the development unit and the cleaning unit 
are joined using a joining member 122, completing the 
process cartridge B. A reference numeral 113c in Figure 
24 designates a positioning portion which comes in con- 
tact with a positioning seat provided within the main as- 
sembly of the image forming apparatus A. 

{Structure of Toner Holding Frame Portion} 

Next, the structure of the toner holding frame por- 
tion 111 will be described more concretely. Referring to 
Figure 23, the toner holding frame portion 1 1 1 is formed 
by welding together a main portion 111a, which is the 
top portion, and a lid portion 111b, which is the bottom 
portion. 

Referring to Figure 25, the main portion 11 1 a of the 
toner holding frame portion 111 is provided with two 
handhold portions 117. which are constituted of a recess 
extending in the longitudinal direction of the process car- 
tridge B. Further witnm the main portion lla a deforma- 
tion prevention nb lllo as a partition member is erected 
at three locations being aligned in the longitudinal di- 
rection of the process can ridge B These deformation 
prevention ribs life are provided to counter the pressure 
applied to the toner holding frame port ion 1 1 1 as the us- 
ers grip the toner holding frame portion 111 to insert or 
remove the process cartridge B. 

For example, when the users hold the process car- 
tridge B with hands, gripping the both handhold portions 
117 of the toner holding frame portion 111, the thumbs 
contact the bottom surface of the toner holding frame 
portion 111. and the fingers bend into the handhold por- 
tions 117. In this state, the toner holding frame portion 
1 11 is subjected to the forces indicated by arrow marks 
a and b. When the longitudinally center portion of the 
toner holding frame portion 1 1 is gripped by a hand, the 
thumb contacts the top surface of the toner holding 
frame portion 111, and the fingers contact the bottom 
surface of the toner holding frame portion 111. In this 
case, the toner holding frame portion 111 is subjected 
to forces indicated by arrow marks a and c. However, in 
the aforementioned toner holding frame portion 1 1 1 , the 
deformation prevention rib llle is erected at three loca- 
tions, in alignment in the longitudinal direction of the ton- 
er holding frame portion 111, in order to counter the 
aforementioned pressures (in the directions of the arrow 
marks a, b and c); therefore, the deformation of the toner 
holding frame portion 111 caused by the aforementioned 
pressures can be minimized, preventing thereby the 
toner from being blown out due to the pressure change 
within the toner holding frame portion 111. 

Further, the toner holding frame portion 111 is pro- 
vided with an opening 1 11 d for filling the toner, wherein 



the deformation prevention ribs 111 e are positioned so 
as avoid the opening 11 Id. Therefore, the toner can be 
smoothly filled through the opening Hid, into the toner 
holding frame portion 111 with no interference from the 

5 deformation prevention ribs 1 1 1 e. 

Further, the locations at which the deformation pre- 
vention ribs 111 e are positioned are determined in con- 
sideration of their positional relationship with the hand- 
hold portions 117; they are positioned corresponding to 

10 the specific areas of the toner holding frame portion 111, 
that is, the areas where the aforementioned pressures 
are applied, in other words, the areas by which the users 
grip the process cartridge B (in particular, the area 
where the thumb contacts). Therefore, the deformation 

is of the toner holding frame portion 111 can reliably pre- 
vented. 

Further, a minute gap X (Figure 23) is provided be- 
tween the end portion of the deformation prevention rib 
llle and the lid portion 111b, so that when the main por- 

20 tion 1 1 1 a of the toner holding frame portion 1 1 1 , in which 
the deformation prevention ribs 111e are erected, and 
the lid portion 111b, are welded together, the deforma- 
tion prevention ribs 111 e are prevented from interfering 
with the welding operation. However, this gap X is ren- 

2S dered as small as possible in order to prevent the toner 
blow out, which is caused by the internal pressure 
change of the toner holding frame portion 111 , which is 
caused by the deformation of the toner holding frame 
portion 111. In this embodiment, the size of the gap X is 

30 set within a range of 0.1 - 1.0 mm. With this arrange- 
ment, the deformation prevention ribs 11 1e do not inter- 
fere with the operation for welding together the lid por- 
tion 111b and the main portion 111a, and at the same 
time, the deformation of the toner holding frame portion 

35 111 is minimized during the cartridge installation or re- 
moval. As a result, the toner blow out which is caused 
by the pressure change within the toner holding frame 
portion 111 can be prevented. 

According to the present invention, only the defor- 

40 matbn prevention ribs 11 1 e are provided as the means 
for preventing the deformation of the toner holding frame 
portion 111. Moreover, the deformation prevention ribs 
111e are integrally formed with the lid portion 111b; 
therefore, the above effects can be obtained with low 

45 cOSt. 

In the preceding embodiment, the structure, in 
which the deformation prevention ribs llle were erected 
within the toner holding frame portion 111, at three dif- 
ferent locations, in alignment in the longitudinal direction 

50 of the toner holding frame portion 111, was described. 
But, the present invention is not limited by this structure. 
For example, referring to Figure 26, a deformation pre- 
vention rib 111f which extends in the longitudinal direc- 
tion may be erected in the toner holding frame portion 

55 in. This structure can also minimize the deformation 
of the toner holding frame portion 111 caused by the 
pressure applied to the toner holding frame portion 11 
when the process cartridge B is gripped by the handhold 
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portions 117 of the loner holding frame portion 111, and 
therefore, the same effects as those described in the 
preceding embodiment can be obtained. In this case, 
the deformation prevention rib 11 1f is provided with an 
optical number of openings 111f1 across its length so 
that the space above (referring to Figure 26) the defor- 
mation prevention rib 11 1f can also be utilized as the 
toner holding space. 

Further in the preceding embodiment, the struc- 
ture, in which the deformation prevention rib is erected 
as the partition member at three locations, in alignment 
in the longitudinal direction of the toner holding frame 
portion, was described. But, the present invention is not 
limited by this structure. For example, the deformation 
prevention rib may be erected at two locations, or three 
or more. The number of the deformation prevention ribs 
is optional: it may be selected depending on the car- 
tridge size or the cartridge strength. Obviously, such 
modifications can also provide the same effects as 
those described in the preceding embodiment. 

As described above, the partition members are ef- 
fected within the developer holding portion in such a 
manner that they can counter the pressure applied to 
the developer holding portion during the installation or 
removal of the cartridge; therefore, the deformation of 
the developer holding portion, which is caused as the 
developer holding portion is gripped during the installa- 
tion or removal of the cartridge, can be minimized. As a 
result, the developer blow-out resultant from the defor- 
mation of the developer holding portion can be prevent- 
ed with low cost. 

Further, the developer holding portion is provided 
with an opening for filling the developer, but the partition 
members are located so as to avoid the opening; there- 
fore., the developer can be smoothly filled through the 
opening into the developer holding portion, with no in- 
terference from the partition members. 

Further, the developer holding portion is provided 
with the handhold portions for the installation or removal 
of the cartridge, wherein the partition members are 
erected corresponding to where the pressure is applied 
when the handhold portion is gripped; therefore, the de- 
formation of the developer holding portion can be more 
reliably prevented. As a result, it is possible to prevent 
the toner blow-out caused by the pressure change with- 
in the developer holding portion. 

Further, the developer holding portion is formed by 
joining a top frame portion and a bottom frame portion, 
wherein the top frame portion is provided with the par- 
tition members, and a minute gap is provided between 
the bottom edge of the partition member and the bottom 
frame portion, therefore, the partition member does not 
interfere with the operation for uniting the top and bottom 
frame portions, and at the same time, the deformation 
of the developer holding portion can be minimized dur- 
ing the installation or removal of the cartridge. As a re- 
sult, the developer blow-out caused by the air pressure 
change within the developer holding portion can be pre- 



vented. 

Further, the aforementioned process cartridge B 
was of a type for forming a monochromatic image. How- 
ever, not only is the present invention preferably appli- 

5 cable to the process cartridge which forms a monochro- 
matic image, but also to a cartridge which comprises two 
or more developing means, and forms a multi-color im- 
age (for example, a two-color image, a three-color im- 
age, a full-color image, and the like). 

10 As for the developing method, various known de- 
velopment methods such as the magnetic brush devel- 
opment method employing two component toner, the 
cascade development method, the touch down devel- 
opment method, or cloud development method may be 

15 employed. 

The electro-photographic photosensitive member 
is not limited to the photosensitive drum. For example, 
the following may be included. 

First, as the photosensitive material, photoconduc- 

20 tjve material such as amorphous silicon, amorphous se- 
lenium, zinc oxide, titanium oxide, or organic photocon- 
ductor (OPC) may be included. As for the shape of the 
base member on which the photosensitive material is 
placed, a rotary member such as a drum or a member 

25 in the form of a sheet such as an endless belt, are in- 
cluded. Generally, a member in the form of a drum or a 
belt is employed. For example, a photosensitive drum 
comprises a cylinder of aluminum alloy or the like ; and 
photoconductive material deposited or coated thereon. 

30 The structure of the charging means described in 
the preceding embodiment was of the so-called contact 
type, but it is obvious that other conventional structures 
may be employed, for example, a structure in which a 
tungsten wire is surrounded on three sides by a shield 

35 of metallic material such as aluminum, and positive or 
negative ions generated by applying a high voltage to 
the tungsten wire are transferred onto the surface of the 
photosensitive drum to uniformly charge the drum sur- 
face. 

40 As for the charging means, a charging means of the 
blade type (charging blade), the pad type, the block 
type, the rod type, the wire type, or the like may be em- 
ployed in addition to the roller type charging means de- 
scribed in the preceding embodiment. 

45 Regarding the method for cleaning the toner re- 
maining on the photosensitive drum, the cleaning 
means may comprise a blade, a fur brush, a magnetic 
brush, or the like. 

The process cartridge in accordance with the 

50 present invention comprises at least an electro-photo- 
graphic photosensitive member and a developing 
means. Typically, a combination of a developing means, 
an electro-photographic photosensitive member, a 
charging means, and a cleaning means, a combination 

55 of a developing means, an electro-photographic photo- 
sensitive member, and a charging means or a cleaning 
means, a combination of a developing means and an 
electro-photographic photosensitive member, or the like 
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combination is integrated in the form of a cartridge so 
that it can be removably installed into the main assembly 
of an apparatus. 

Further, in the preceding embodiment, the image 
forming apparatus was represented by a laser beam 
printer, but the present invention is not limited by the 
preceding embodiment. Obviously, the present inven- 
tion is also applicable to other image forming appara- 
tuses such as an electro-photographic copying ma- 
chine, a facsimile apparatus, or a word processor. 

As described in the foregoing according to the 
present invention, a partition wall is provided in the de- 
veloper accommodating portion, which function a a re- 
inforcing member against urging force imparted thereto. 
Therefore, the deformation of the developer accommo- 
dating portion is minimized when the process cartridge 
is handles, so that the possible blowing-out of the toner 
can be prevented at low cost. 

The developer accommodating portion has an 
opening for filling the developer, and the partition is ex- 
tended so as not the reach the opening, so that when 
the developer is filled into the developer accommodat- 
ing portion, the partition does not obstruct the filling op- 
eration. 

The developer accommodating portion has a grip 
of handle for facilitating mounting and demounting op- 
eration of the process cartridge. The partition is provided 
at such a position as is influenced by the gripping force 
during the handling, thus minimizing the deformation so 
that the blowing-out of the toner can be minimized 

The developer accommodating portion is formed by 
coupling an upper frame and a lower frame, and the par- 
titions provided in the upper frame with a small gap be- 
tween the partition member and the lower frame, and 
therefore, the coupling of the upper and lower framed 
are not influence. Additionally, the deformation of the de- 
veloper accommodating portion is minimized during the 
mounting and demounting of the process cartridge, can 
be minimized so that the blowing out of the toner can be 
avoided. 

While the invention has been described with refer- 
ence to the structures disclosed herein, it is not confined 
to the details set forth, and this application is intended 
to cover such modifications or changes as may come 
within the purposes of the improvements or the scope 
of the following claims. 

Claims 

1. A toner accommodating container usable with a 
process cartridge detachably mountable to a main 
assembly of an image forming apparatus, wherein 
said process cartridge contains an electrophoto- 
graphic photosensitive member and process 
means actable on said electrophotographic photo- 
sensitive member, said container comprising: 



a toner accommodating portion for accommo- 
dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 
tosensitive member; 

5 a cover member provided to cover an opening 

of said toner accommodating portion; 
a grip portion provided on said cap member; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 

10 a gap between said partition wall and said cover 

member, and wherein said partition wall and 
said cover member are contactable to each oth- 
er when said toner accommodating container 
is handled with said grip, and said cover mem- 

15 ber is deformed. 

2. An container according to Claim 1 , wherein said grip 
portion has a plurality of ribs, and an outer surface 
of said toner accommodating portion has a plurality 

20 of ribs, and wherein when said toner accommodat- 
ing container is handled, the ribs of said cover mem- 
ber and ribs of said toner accommodating portion 
are gripped, and wherein said cover member covers 
an upper portion of said toner accommodating por- 
2S tion, and said upper portion takes an upper position 
when said container is mounted in a main assembly 
of an image forming apparatus. 

3. An container according to Claim 1 , wherein the gap 
30 at an upper portion of said partition wall is not more 

than 0.5 mm. 

4. A container according to Claim 1 , wherein said grip 
portion has a plurality of ribs, and an outer surface 

35 of said toner accommodating portion has a recess, 
and wherein when said toner accommodating con- 
tainer is handled, the ribs of said cover member and 
recess of said toner accommodating portion are 
gripped, and wherein said cover member covers a 

40 lower portion of said toner accommodating portion, 
and said lower portion takes a lower position when 
said container is mounted in a main assembly of an 
image forming apparatus. 

45 s. An container according to Claim 4, wherein the gap 
at an upper portion of said partition wall is approx. 
0.1 mm - 1.0 mm. 

6. An container according to Claim 1 , 3 or 5, wherein 
50 said toner accommodating portion is provided with 
a toner supply opening for supplying the toner to- 
ward said electrophotographic photosensitive 
member in a longitudinal direction of said toner ac- 
commodating portion, and is provided at one longi- 
55 tudinal end of said toner accommodating portion 
with a toner filling opening for filling the toner to said 
toner accommodating portion. 
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7. An container according to Claim 6, wherein said cap 
member is welded to said toner accommodating 
portion. 

8. An container according to Claim 1 , wherein the gap 
at an upper portion of said partition wall is approx. 
0.1 mm - 1.0 mm. 

9. An container according to Claim 1 , wherein a proc- 
ess cartridge usable with said toner accommodat- 
ing container contains an electrophotographic pho- 
tosensitive member in the form of a drum and proc- 
ess means actable thereon, and said process 
means includes a charging roller, developing roller 
and cleaning blade, wherein said charging roller is 
contacted to said electrophotographic photosensi- 
tive member, and said developing roller is rotatable 
to supply the toner to said electrophotographic pho- 
tosensitive member, and wherein said cleaning 
blade is contacted to said electrophotographic pho- 
tosensitive member to remove the residual toner 
from said electrophotographic photosensitive mem- 
ber. 

10. A toner accommodating container usable with a 
process cartridge detachably mountable to a main 
assembly of an image forming apparatus, wherein 
said process cartridge contains an electrophoto- 
graphic photosensitive drum and a developing roller 
for developing a latent image formed on said elec- 
trophotographic photosensitive drum, said contain- 
er comprising: 

a toner accommodating portion for accommo- 
dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 
tosensitive member, wherein said toner accom- 
modating portion is provided with a toner supply 
opening for supplying toner to said electropho- 
tographic photosensitive drum therefrom; 
a cover member provided to cover an opening, 
other than said toner supply opening, of said 
toner accommodating portion; 
a grip portion provided on said cap member to 
permit said toner accommodating container to 
be handled while gripping the grip portion of 
said cap member and the grip portion of said 
toner accommodating portion; 
a toner filling opening, provided at one longitu- 
dinal end of said toner accommodating portion 
to permit the inside of said toner accommodat- 
ing portion to be filled with the toner; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 
a gap between said partition wall and said cover 
member, and wherein said partition wall and 
said cover member are contactable to each oth- 
er when said toner accommodating container 



is handled with said grip, and said cover mem- 
ber is deformed, and wherein the gap between 
said partition wall and said cap member is ap- 
prox. 0.1 mm - 1.0 mm. 

5 

11. An container according to Claim 10, wherein said 
grip portion has a plurality of ribs, and an outer sur- 
face of said toner accommodating portion has a re- 
cess, and wherein when said toner accommodating 

10 container is handled, the ribs of said cover member 
and recess of said toner accommodating portion 
are gripped, and wherein said cover member covers 
a lower portion of said toner accommodating por- 
tion, and said lower portion takes a lower position 
15 when said container is mounted in a main assembly 
of an image forming apparatus. 

12. An container according to Claim 10, wherein said 
cap member is welded to said toner accommodat- 

20 jng portion. 

13. An apparatus according to Claim 10, wherein a 
process cartridge usable with said toner accommo- 
dating container contains an electrophotographic 

25 photosensitive member in the form of a drum and 
process means actable thereon, and said process 
means includes a charging roller, developing roller 
and cleaning blade, wherein said charging roller is 
contacted to said electrophotographic photosensi- 
30 tive member, and said developing roller is rotatable 
to supply the toner to said electrophotographic pho- 
tosensitive member, and wherein said cleaning 
blade is contacted to said electrophotographic pho- 
tosensitive member to remove the residual toner 
35 from said electrophotographic photosensitive mem- 
ber. 

14. A toner accommodating container usable with a 
process cartridge detachably mountable to a main 

40 assembly of an image forming apparatus, wherein 
said process cartridge contains an electrophoto- 
graphic photosensitive drum and a developing roller 
for developing a latent image formed on said elec- 
trophotographic photosensitive drum, a charging 
45 roller for charging said electrophotographic photo- 
sensitive drum, and a cleaning blade for removing 
residual toner from said electrophotographic photo- 
sensitive drum, said container comprising: 



50 a toner accommodating portion for accommo- 

dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 
tosensitive member, wherein said toner accom- 
modating portion is provided with a toner supply 

55 opening for supplying toner to said electropho- 

tographic photosensitive drum therefrom; 
a cover member provided to cover an opening, 
other than said toner supply opening, of said 
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toner accommodating portion, wherein said 
cover member covers a lower portion of said 
toner accommodating portion, and said lower 
portion takes a lower position when said con- 
tainer is mounted in a main assembly of an im- 
age lorming apparatus; 

a grip portion provided on said cap member to 
permit said toner accommodating container to 
be handled while gripping the grip portion of 
said cap member and the grip portion of said 
toner accommodating portion, wherein said 
grip portion has a plurality of ribs, and an outer 
surface of said toner accommodating portion 
has a recess, and wherein when said toner ac- 
commodating container is handled., the ribs of 
said cover member and recess of said toner ac- 
commodating portion are gripped; 
a toner filling opening, provided at one longitu- 
dinal end of said toner accommodating portion 
to permit the inside of said toner accommodat- 
ing portion to be filled with the toner; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 
a gap between said partition wall and said cover 
member, and wherein said partition wall and 
said cover member are contactabie to each oth- 
er when said toner accommodating container 
is handled with said grip, and said cover mem- 
ber is deformed, and wherein the gap between 
said partition wall and said cap member is ap- 
prox. 0.1 mm - 1 .0 mm, and wherein said toner 
accommodating portion is welded on said cover 
member. 

15. A toner accommodating container usable with a 
process cartridge detachably mountable to a main 
assembly of an image forming apparatus, wherein 
said process cartridge contains an electrophoto- 
graphic photosensitive drum and a developing roller 
for developing a latent image formed on said elec- 
trophotographic photosensitive drum, a charging 
roller for charging said electrophotographic photo- 
sensitive drum, and a cleaning blade for removing 
residual toner from said electrophotographic photo- 
sensitive drum, said container comprising: 

a toner accommodating portion for accommo- 
dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 
tosensitive member, wherein said toner accom- 
modating portion is provided with a toner supply 
opening for supplying toner to said electropho- 
tographic photosensitive drum therefrom; 
a cover member provided to cover an opening, 
other than said toner supply opening, of said 
toner accommodating portion, wherein said 
cover member covers an upper portion of said 
toner accommodating portion, and said upper 



portion takes an upper position when said con- 
tainer is mounted in a main assembly of an im- 
age forming apparatus; 

a grip portion provided on said cap member to 
permit said toner accommodating container to 
be handled while gripping the grip portion of 
said cap member and the grip portion of said 
toner accommodating portion, wherein said 
grip portion has a plurality of ribs, and an outer 
surface of said toner accommodating portion 
has a plurality of ribs, and wherein when said 
toner accommodating container is handled, the 
ribs of said cover member and ribs of said toner 
accommodating portion are gripped; 
a toner filling opening, provided at one longitu- 
dinal end of said toner accommodating portion 
to permit the inside of said toner accommodat- 
ing portion to be filled with the toner; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 
a gap between said partition wall and said cover 
member, and wherein said partition wall and 
said cover member are contactabie to. each 
other when said toner accommodating contain- 
er is handled with said grip : and said cover 
member is deformed, and wherein the gap be- 
tween said partition wall and said cap member 
is approx. 0.1 mm - 1.0 mm, and wherein said 
toner accommodating portion is welded on said 
cover member. 

16. A process cartridge detachably mountable to a 
main assembly of an image forming apparatus, 
comprising: 

a. electrophotographic photosensitive mem- 
ber; 

b. process means actable of said electrophoto- 
graphic photosensitive member; 

c. a toner accommodating container, which 
comprises: 

a toner accommodating portion for accommo- 
dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 
tosensitive member; 

a cover member provided to cover an opening 
of said toner accommodating portion; 
a grip portion provided on said cap member; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 
a gap between said partition wall and said cover 
member, and wherein said partition wall and 
said cover member are contactabie to each oth- 
er when said toner accommodating container 
is handled with said grip, and said cover mem- 
ber is deformed. 
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17. A cartridge according to Claim 16, wherein said grip 
portion has a plurality of ribs, and an outer surface 
of said toner accommodating portion has a plurality 
of ribs, and wherein when said toner accommodat- 
ing container is handled, the ribs of said cover mem- s 
ber and ribs of said toner accommodating portion 
are gripped, and wherein said cover member covers 

an upper portion of said toner accommodating por- 
tion, and said upper portion takes an upper position 
when said container is mounted in a main assembly io 
of an image forming apparatus. 

18. A cartridge according to Claim 17, wherein the gap 
at an upper portion of said partition wall is not more 
than 0.5 mm. is 

19. A cartridge according to Claim 16, wherein said grip 
portion has a plurality of ribs, and an outer surface 
of said toner accommodating portion has a recess, 
and wherein when said loner accommodating con- 20 
tainer is handled, the ribs of said cover member and 
recess of said toner accommodating portion are 
gripped, and wherein said cover member covers a 
lower portion of said toner accommodating portion, 
and said lower portion takes a lower position when 25 
said container is mounted in a main assembly of an 
image forming apparatus. 

20. A cartridge according to Claim 19, wherein the gap 

at an upper portion of said partition wall is approx. 30 
0.1 mm - 1.0 mm. 

21. A cartridge according to Claim 16, 18 or 20, wherein 
said toner accommodating portion is provided with 

a toner supply opening for supplying the toner to- 35 
ward said electrophotographic photosensitive 
member in a longitudinal direction of said toner ac- 
commodating portion, and is provided at one longi- 
tudinal end of said toner accommodating portion 
with a toner filling opening for filling the toner to said 40 
toner accommodating portion. 

22. A cartridge according to Claim 21 , wherein said cap 
member is welded to said toner accommodating 
portion. 45 

23. A cartridge according to Claim 16, wherein the gap 
at an upper portion of said partition wall is approx. 
0.1 mm - 1.0 mm. 



so 

24. A cartridge according to Claim 16, wherein said 
process cartridge contains an electrophotographic 
photosensitive drum and a developing roller for de- 
veloping a latent image formed on said electropho- 
tographic photosensitive drum, a charging roller for 55 
charging said electrophotographic photosensitive 
drum, and a cleaning blade for removing residual 
toner from said electrophotographic photosensitive 



drum, wherein said charging roller is contacted to 
said electrophotographic photosensitive drum, and 
said developing roller is rotatable to supply the toner 
to said electrophotographic photosensitive drum, 
and wherein said cleaning blade is contacted to said 
electrophotographic photosensitive drum to re- 
move the residual toner from said electrophoto- 
graphic photosensitive drum. 

25. A process cartridge detachably mountable to a 
main assembly of an image forming apparatus, 
comprising: 

a. electrophotographic photosensitive drum; 

b. a developing roller for developing a latent im- 
age formed on said electrophotographic photo- 
sensitive drum; 

c. a toner accommodating container, which 
comprises: 

a toner accommodating portion for accommo- 
dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 
tosensitive member, wherein said toner accom- 
modating portion is provided with a toner supply 
opening for supplying toner to said electropho- 
tographic photosensitive drum therefrom; 
a cover member provided to cover an opening, 
other than said toner supply opening, of said 
toner accommodating portion; 
a grip portion provided on said cap member to 
permit said toner accommodating container to 
be handled while gripping the grip portion of 
said cap member and the grip portion of said 
toner accommodating portion; 
a toner filling opening, provided at one longitu- 
dinal end of said toner accommodating portion 
to permit the inside of said toner accommodat- 
ing portion to be filled with the toner; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 
a gap between said partition wall and said cover 
member, and wherein said partition wall and 
said cover member are contactable to each oth- 
er when said toner accommodating container 
is handled with said grip, and said cover mem- 
ber is deformed, and wherein the gap between 
said partition wall and said cap member is ap- 
prox. 0.1 mm - 1.0 mm. 

26. A cartridge according to Claim 26, wherein said grip 
portion has a plurality of ribs, and an outer surface 
of said toner accommodating portion has a recess, 
and wherein when said toner accommodating con- 
tainer is handled, the ribs of said cover member and 
recess of said toner accommodating portion are 
gripped, and wherein said cover member covers a 
lower portion of said toner accommodating portion, 



33 



EP 0 740 227 A1 



34 



and said lower portion takes a lower position when 
said container is mounted in a main assembly of an 
image forming apparatus. 

27. A cartridge according to Claim 25 or 26, wherein 
said cap member is welded to said toner accommo- 
dating portion. 

28. A cartridge according to Claim 25, wherein said 
process cartridge further contains a charging roller 
and cleaning blade, wherein said charging roller is 
contacted to said electrophotographic photosensi- 
tive drum, and said cleaning blade is contacted to 
said electrophotographic photosensitive drum to re- 
move residual toner from said electrophotographic 
photosensitive drum. 

29. A process cartridge detachably mountable to a 
main assembly of an image forming apparatus, 
comprising: 

a. electrophotographic photosensitive drum; 

b. a developing roller for developing a latent im- 
age formed on said electrophotographic photo- 
sensitive drum, wherein said developing roller 
supplies the toner to said electrophotographic 
photosensitive drum; 

c. a charging roller for charging said electro- 
photographic photosensitive drurn, wherein 
said charging roller is contacted to said electro- 
photographic photosensitive drum; 

d. a cleaning blade for removing the residual 
toner from said electrophotographic photosen- 
sitive drum, wherein said charging roller is con- 
tacted to said electrophotographic photosensi- 
tive drum; 

e. a toner accommodating container, which 
comprises: 

a toner accommodating portion for accommo- 
dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 
tosensitive member, wherein said toner accom- 
modating portion is provided with a toner supply 
opening for supplying toner to said electropho- 
tographic photosensitive drum therefrom; 
a cover member provided to cover an opening, 
other than said toner supply opening, of said 
toner accommodating portion, wherein said 
cover member covers a lower portion of. said 
toner accommodating portion, and said lower 
portion takes a lower position when said con- 
tainer is mounted in a main assembly of an im- 
age forming apparatus; 

a grip portion provided on said cap member to 
permit said toner accommodating container to 
be handled while gripping the grip portion of 
said cap member and the grip portion of said 



toner accommodating portion, wherein said 
grip portion has a plurality of ribs, and an outer 
surface of said toner accommodating portion 
has a recess, and wherein when said toner ac- 

5 commodating container is handled, the ribs of 

said cover member and recess of said toner ac- 
commodating portion are gripped; 
a toner filling opening, provided at one longitu- 
dinal end of said toner accommodating portion 

10 to permit the inside of said toner accommodat- 

ing portion to be filled with the toner; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 
a gap between said partition wall and said cover 

is member, and wherein said partition wall and 

said cover member are contactable to each oth- 
er when said toner accommodating container 
is handled with said grip, and said cover mem- 
ber is deformed, and wherein the gap between 

20 said partition wall and said cap member is ap- 

prox. 0. 1 mm - 1 .0 mm, and wherein said toner 
accommodating portion is welded on said cover 
member. 

25 30. A process cartridge detachably mountable to a 
main assembly of an image forming apparatus, 
comprising: 

a. electrophotographic photosensitive drum; 

30 b. a developing roller for developing a latent im- 

age formed on said electrophotographic photo- 
sensitive drum, wherein said developing roller 
supplies the toner to the electrophotographic 
photosensitive drum by rotation thereof; 

35 c. a charging roller for charging said electro- 

photographic photosensitive drum, wherein 
said charging roller is contacted to said electro- 
photographic photosensitive drum; 

d. a cleaning blade for removing residual toner 
40 from said electrophotographic photosensitive 

drum, wherein said cleaning blade is contacted 
to said electrophotographic photosensitive 
drum; 

e. a toner accommodating container, which 
45 comprises: 

a toner accommodating portion for accommo- 
dating toner to be used for developing a latent 
image formed on said electrophotographic pho- 

so tosensitive member, wherein said toner accom- 

modating portion is provided with a toner supply 
opening for supplying toner to said electropho- 
tographic photosensitive drum therefrom; 
a cover member provided to cover an opening, 

55 other than said toner supply opening, of said 

toner accommodating portion, wherein said 
cover member covers an upper portion of said 
toner accommodating portion, and said upper 



35 



EP 0 740 227 A1 



36 



portion takes an upper position when said con- 
tainer is mounted in a main assembly of an im- 
age forming apparatus; 

a grip portion provided on said cap member to 
permit said toner accommodating container to 5 
be handled while gripping the grip portion of 
said cap member and the grip portion of said 
toner accommodating portion, wherein said 
grip portion has a plurality of ribs, and an outer 
surface of said toner accommodating portion io 
has a plurality of ribs, and wherein when said 
toner accommodating container is handled ; the 
ribs of said cover member and ribs of said toner 
accommodating portion are gripped; 
a toner filling opening, provided at one longitu- 
dinal end of said toner accommodating portion 
to permit the inside of said toner accommodat- 
ing portion to be filled with the toner; 
a partition wall extending in said toner accom- 
modating portion along a short side thereof with 20 
a gap between said partition wall and said cover 
member, and wherein said partition wall and 
said cover member are contactable to each oth- 
er when said toner accommodating container 
is handled with said grip, and said cover mem- 25 
ber is deformed, and wherein the gap between 
said partition wall and said cap member is ap- 
prox. 0.1 mm - 1 .0 mm, and wherein said toner 
accommodating portion is welded on said cover 
member 30 

31. An electrophotographic image forming apparatus 
for forming an image on a recording material, 
wherein a process cartridge is detachably mounta- 
bie to said image forming apparatus, comprising: 3S 

a. mounting means for detachably mounting a 
process cartridge; 

said process cartridge including: 

40 

a. electrophotographic photosensitive 
member; 

b. process means actable of said electro- 
photographic photosensitive member; 

c. a toner accommodating container, which 45 
comprises: 

a toner accommodating portion for ac- 
commodating toner to be used for de- 
veloping a latent image formed on said so 
electrophotographic photosensitive 
member; 

a cover member provided to cover an 
opening of said toner accommodating 
portion; 55 
a grip portion provided on said cap 
member; 

a partition wall extending in said toner 



accommodating portion along a short 
side thereof with a gap between said 
partition wall and said cover member, 
and wherein said partition wall and 
said cover member are contactable to 
each other when said toner accommo- 
dating container is handled with said 
grip, and said cover member is de- 
formed; 

said apparatus further comprising: 
b. feeding means for feeding the recording ma- 
terial. 

32. An electrophotographic image forming apparatus 
for forming an image on a recording material, 
wherein a process cartridge is detachably mounta- 
ble to said image forming apparatus, comprising: 

a. mounting means for detachably mounting a 
process cartridge; 

said process cartridge including: 

a. electrophotographic photosensitive 
drum; 

b. a developing roller for developing a la- 
tent image formed on said electrophoto- 
graphic photosensitive drum; 

c. a toner accommodating container, which 
comprises: 

a toner accommodating portion for ac- 
commodating toner to be used for de- 
veloping a latent image formed on said 
electrophotographic photosensitive 
member, wherein said toner accom- 
modating portion is provided with a 
toner supply opening for supplying 
toner to said electrophotographic pho- 
tosensitive drum therefrom; 
a cover member provided to cover an 
opening, other than said toner supply 
opening, of said toner accommodating 
portion; 

a grip portion provided on said cap 
member to permit said toner accom- 
modating container to be handled 
while gripping the grip portion of said 
cap member and the grip portion of 
said toner accommodating portion; 
a toner filling opening, provided at one 
longitudinal end of said toner accom- 
modating portion to permit the inside 
of said toner accommodating portion 
to be filled with the toner; 
a partition wall extending in said toner 
accommodating portion along a short 
side thereof with a gap between said 
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partition wall and said cover member, 
and wherein said partition wait and 
said cover member are contactable to 
each other when said toner accommo- 
dating container is handled with said 
grip, and said cover member is de- 
formed, and wherein the gap between 
said partition wall and said cap mem- 
ber is approx. 0.1 mm - 1.0 mm; 

said apparatus further comprising: 
b. feeding means for feeding the recording ma- 
terial. 

33. An electrophotographic image forming apparatus 
for forming an image on a recording material, 
wherein a process cartridge is detachably mounta- 
ble to said image forming apparatus, comprising: 

a. mounting means for detachably mounting a 
process cartridge; 

said process cartridge including: 

a electrophotographic photosensitive 
drum; 

b. a developing roller for developing a la- 
tent image formed on said electrophoto- 
graphic photosensitive drum, wherein said 
developing roller supplies the toner to said 
electrophotographic photosensitive drum; 

c. a charging roller for charging said elec- 
trophotographic photosensitive drum, 
wherein said charging roller is contacted to 
said electrophotographic photosensitive 
drum; 

d. a cleaning blade for removing the resid- 
ual toner from said electrophotographic 
photosensitive drum, wherein said charg- 
ing roller is contacted to said electrophoto- 
graphic photosensitive drum; 

e. a toner accommodating container, which 
comprises: 



in a main assembly of an image forming ap- 
paratus; 

a grip portion provided on said cap member 
to permit said toner accommodating con- 
5 tainer to be handled while gripping the grip 

portion of said cap member and the grip 
portion of said toner accommodating por- 
tion, wherein said grip portion has a plural- 
ity of ribs, and an outer surface of said toner 
w accommodating portion has a recess, and 

wherein when said toner accommodating 
container is handled, the ribs of said cover 
member and recess of said toner accom- 
modating portion are gripped; 
is a toner filling opening, provided at one lon- 

gitudinal end of said toner accommodating 
portion to permit the inside ol said toner ac- 
commodating portion to be filled with the 
toner; 

20 a partition wall extending in said toner ac- 

commodating portion along a short side 
thereof with a gap between said partition 
wall and said cover member, and wherein 
said partition wall and said cover member 

25 are contactable to each other when said 

toner accommodating container is handled 
with said grip, and said cover member is 
deformed, and wherein the gap between 
said partition wall and said cap member is 

30 approx 0. 1 mm - 1 .0 mm, and wherein said 

toner accommodating portion is welded on 
said cover member; 

said apparatus further comprising: 
35 b. feeding means for feeding the recording ma- 

terial. 

34. An electrophotographic image forming apparatus 
for forming an image on a recording material, 
40 wherein a process cartridge is detachably mounta- 
ble to said image forming apparatus, comprising: 

a. mounting means for detachably mounting a 
process cartridge; 

said process cartridge including: 

a. electrophotographic photosensitive 
drum; 

b. a developing roller for developing a la- 
tent image formed on said electrophoto- 
graphic photosensitive drum, wherein said 
developing roller supplies the toner to the 
electrophotographic photosensitive drum 
by rotation thereof; 

c. a charging roller for charging said elec- 
trophotographic photosensitive drum, 
wherein said charging roller is contacted to 
said electrophotographic photosensitive 



a toner accommodating portion for accom- 
modating toner to be used for developing 45 
a latent image formed on said electropho- 
tographic photosensitive member, wherein 
said toner accommodating portion is pro- 
vided with a toner supply opening for sup- 
plying toner to said electrophotographic 50 
photosensitive drum therefrom; 
a cover member provided to cover an 
opening, other than said toner supply 
opening, of said toner accommodating por- 
tion, wherein said cover member covers a 55 
lower portion of said toner accommodating 
portion, and said lower portion takes a low- 
er position when said container is mounted 
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drum; 

d. a cleaning blade for removing residual 
toner from said electrophotographic photo- 
sensitive drum, wherein said cleaning 
blade is contacted to said electrophoto- 5 
graphic photosensitive drum; 

e. a toner accommodating container, which 
comprises: 



ber is approx. 0.1 mm - 1.0 mm, and 
wherein said toner accommodating 
portion is welded on said cover mem- 
ber: 

said apparatus further comprising: 
b. feeding means for feeding the recording ma- 
terial. 



a toner accommodating portion for ac- 
commodating toner to be used for de- 
veloping a latent image formed on said 
electrophotographic photosensitive 
member, wherein said toner accom- 
modating portion is provided with a 75 
toner supply opening for supplying 
toner to said electrophotographic pho- 
tosensitive drum therefrom; 
a cover member provided to cover an 
opening, other than said toner supply 20 
opening, of said toner accommodating 
portion, wherein said cover member 
covers an upper portion of said toner 
accommodating portion, and said up- 
per ponton takes an upper position zs 
whon said contamor is mounted in a 
matn assembly ol ar image forming 
apparatus. 

a grip portion provided on said cap 
member to permit said toner accom- 30 
modating container to be handled 
while gripping the grip portion of said 
cap member and the grip portion of 
said toner accommodating portion, 
wherein said grip portion has a plural- 35 
ity of ribs, and an outer surface of said 
toner accommodating portion has a 
plurality of ribs, and wherein when said 
toner accommodating container is 
handled, the ribs of said cover member *o 
and ribs of said toner accommodating 
portion are gripped; 
a toner filling opening, provided at one 
longitudinal end of said toner accom- 
modating portion to permit the inside 
of said toner accommodating portion 
to be filled with the toner, 
a partition wall extending in said toner 
accommodating portion along a short 
side thereof with a gap between said so 
partition wall and said cover member, 
and wherein said partition wall and 
said cover member are contactable to 
each other when said toner accommo- 
dating container is handled with said 55 
grip, and said cover member is de- 
formed, and wherein the gap between 
said partition wall and said cap mem- 
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